Developmental switches of sericin mRNA splicing in individual cells of Bombyx mori silkgland.
Four mRNA of 10.5, 9.0, 4.0, and 2.8 kb are made from the sericin Ser1 gene by alternative maturation of a unique mRNA precursor. By means of RNA blots and in situ hybridization, we investigated variations in the distribution of these mRNA during the last larval instar in different territories of the middle silkgland. Taken together, the results from these two techniques show that 150 out of the 266 cells of this region of the organ express the Ser1 gene, but accumulate distinct mature mRNA species. Of these 150 cells 42 are specialized in a processing pathway resulting in the production of the 2.8-kb Ser1 mRNA throughout the larval instar. The 108 others perform successively three distinct splicing pathways leading to a development-dependent accumulation of, respectively, the 4.0-, the 10.5-, and the 9.0-kb mRNA. This suggests the occurrence of two switches in the splicing capacities of these cells during the fifth instar. The middle silkgland cells also express another sericin gene (Ser2) which encodes two mRNA of 5.4 and 3.1 kb, also arising by differential splicing. At the beginning of development, all the middle silkgland cells express this gene but, as development proceeds, expression becomes restricted to only the anterior cells. The biological consequence of this topological and temporal regulation of the mode of expression of these two genes is the sequential secretion and layering of the different sericins around the silk thread.